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DEPARIMENT OF HFALTH AND KJMAN SERVICES 
PUBLIC HEALTH SERVICE 

NATICNAL INSTI'IUl"ES CE HEALTH 

REXXMBlNANl' OOA MNIOORY CD1MITI'EE 
w::>RKIOO GRXJP ON RELFASE IN 'mE ENVIRONMENl' 

MI.NUrES OF MEEl'IOO1 

MAY 31, 1964 

The Wor1drg Groop on Release into the EhviI'Ol1ltent of the Recanbinant J:NA. 
Advisory camdttee (RAe) was convened at 10 a.m. on May 31, 1984, at the National 
Institutes of Health. 9000 Fockville Pike, Buildin; 31, Roan 5Al6, Bethesda., 
Maryl.an:i 20205. '!he neetl.n; was open to the public. Or. Gerard Md3arrity was 
Cllair. The fo1lowin; pecple were present fur all or part of the meeti..ng: 

Working Group Members: 

Charles Arntzen 
Royston Clowes 
Nina Fedoroff 
J d1n F'c::w I.e 
Susan Gottesrran 
George racy 
Geran:l McGarrity 
Heru:y Miller 

R:>bert Mitchell 
Tharas Pircne 
John Scan:talice 
Frances Sharples 
Sue Tolin 
Anne Vidaver 
William J. Gartl.an:i 

(Executi 'Ie Secret.a~) 

A woIitiR3' grrup roster is attached (Attachrrent I) 

Other National Institutes of Health Staff: 

Stanley Bart::an, NIAIO 
Elizal:::eth Milewski, NIAID 

other: 

FrEd. Betz, Enviroorrental Protection h;ency 
Anne H::>llaroer, Environrrent:.al Protect.i.oo. Agency 
Jane Rissler, Environnental Protection .Agency 
Mark segal, Environmental Protecticn AqenC:f 

l'lhe Working Group is advisory to the RAe, and its recarrnendations shculd not 
be consideroo as final or accepte:l. 
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Dr. McGarrity called the WorkiD3 Group on Release into the Environment to order 
at 10:10 a.m., May 31, 1984. He said the warun; grwp had three agerda iterrs. 
These are: (1) to review the OOcument "Prcp:sed Guidelines for Sutmissions 
Urrler ~peIXti.x L" (AtUlc:hrtent II) Which the wo~ grcup had ncdi.fie:1 at their 
April 9, 1984, neet.ing; (2) to diSalSS plans for the risk assessment workshcp 
to be sp::>nSOred by the Nat.ionel. Instibltes of Health (NIH) am the United States 
Deputment. of Agriculture (~): and (3) to begin develcping principles whidl 
o:::uld be applied to review of prcp::eals involvin; field testing of genetically 
engineered microorganisns. 

Dr. McGarrity called the attention of the world.~ grwp to a c1oo.ment 
(Attadunent III) \llbich had been sul:mitted to the \t4OrJd~ group by the Environ-
nental. Protection h;Jency (EPA) representative, Or. John Fo..I1e. Or. Fowle of 
the EPA Office of ResearCh arxl Develcpnent (ORO) said the EPA document is to 
provide l,Xlints fur in::iustty to ccnsider in preparlrq prerrarufacture rd:.ices for 
genetically engineered organisms ~dl my be reviewed under the 'Ibxic Sulr 
stances Control Act (TSCA). The objective of the Cbcument is to develcp general 
guidelines and provide general guidance for eva.luatirg genetically e~ineered 
organisns prcposed for release into the environment an1 is intemed to l::e 
flexible ani evolve over t.iIre. Or. PCl'N1e said EPA is forwarding the document 
to the WorKirq Grcup on Release into Environnent to solicit c::annents fran the 
worltirq grcup and to provide inforrration \I41.idl might be useful to the groop. 
Eventually, EPA plans to solicit wide public C'C1t'IteIlt on the document by 
publishing it as technical backgr:ourXl. to the planned Federal Register notice, 
currently scheduled for publication this falL 

Dr. Scandalios asked wh::l had developed the EPA document. Dr. fbllander of the 
EPA Office of Toxic Sul:IStances (OTS) said ars am ORO hcrl develcped it. The 
document is in a very early stage of develc:pnent, but EPA feels it is appropri-
ate to share its tb::lughts with the workin:; groop. She erphasized that the 
document. is restricted am not for general distributicn. 

REVIEW OF THE "PR)K>SED GUIDELINES FOR SUBMISSICN UNDER APPENDIX L II 

Dr. McQuTi ty asked Dr. Tolin to review the history of these documents dealing 
with field testin:J of plants nodtfie1 thrcugh reccmbinant I:NA. techniques. 
Dr. 'Iblin said the first proposal to field test a genetically m::xtified plant 
'teS suhnitte:i to the Recc:ni::linant. IN\ Mvisoty Carmittee (RAe) by Dr. Ronald 
Davis of Stanford Uni versi ty. Dr. ravia rEqUeSted pennission to field test 
corn plants (Zea!!!I!) \tthich had been transformed by corn rNA or m:xiifioo. corn 
sequences. The RAe reviewed. this prcpoaal at its June 5-6, 1980, meeting am 
recarmen:ied approval. ~r, the Director, NIH, in the Federal R!sister of 
July 29, 1980, announced that he was deferring acticn 00 this reccmnendation 
pendirq receipt of additional. infonnation (Xl tedmical aspects of the 
experiments. Dr. Tolin said the issue was referroo. to the Depart.JTent of 
Agriculture. am as the usm. representative to the RAC, she wrote the follcwing 
to the NIH on August 7, 1980: 
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"Com (~!!!l:!) is not kno.Nn to exd1an;re genetic inforne.tion with any other 
species. Furt.hetm::)re, pollination of com can be carefully CCl'ltrolled 
since male and female £lONers are borne separately on the same plant. 
Tassels can t:e made sterile or p::>llen fran fertile tassels can be cx:ntained. 
Silks on ear sbJots can be CO\'eI'ed so that no or only desired p:)llen ferti-
lizes tile ovules. '!he hybrid see:i com Wustry is based on these biological 
facts. " 

Dr. Tolin said she wrote that USDA. favored appI'OVin; this request, rut that 
certain specified practices should be followed. 

In June arrl July of 1981, Dr. Davis am. his colleague, Dr. Vi.J:ginia Walbot., 
provided additional ted1nical infonnation 00 the proposed experiments including 
detailed information en hosts am. vectors, D~ transfection metlx>ds, the location 
of test fields am containment procedures. Folloon; receipt an:1 review of this 
infonnati.on the USDA Recatbinant rNA Catmittee recamen1ed that Or. Davis am 
his colleagues be pennitted to proceed under specified conditions. 

The NIH granteJ: Dr. Davis pennission to procee:l with this field test by a notice 
in the Federal Register on August 7, 1981, on the tasis that it presented no 
significant risk to health or the environrrent. I.arquage in:licating this permission 
was added to Apperrlix D of the Guidelines. 

Dr. Tolin said RAe then racei ved in June 1982 a request fran Dr. Jchn Sanford 
of Cornell Uni versi ty for permission to field test tatato and tobacco plants 
transf<?nned with bacterial (& coli K-12) am yeas~ (sa~ cerevisiae) 
r:Nh usJ..ng fX)llen as a vector. The RAe reviewed this request at l.ts meet.in; 
on Octol:::er 25, 1982. rm-inl the discussion, it was stated that the prol::e.bility 
the experittents YKlUld be successful is very lCM, hlt shalld the procedure be 
successful, no hazard was foreseen, arrl RAC reocmmerded approvaL 

Final actiQ'l on the reccmrendation was deferred by the NIH pending a revieN' of 
the proposal by the USDA Recatbinant r:m. Canmi ttee. The TJSDP.. Recaribinant I:NA 
Ccmnittee met on February 23, 1983, and discussed Dr~ Sanford's prc'IpOSal at 
that meet.in;J. 'the USDA. Carmittee unaninously appro.red Dr. Sanford' s prq::osal 
and CCXlld foresee no potential hazard to hurre.ns or the enviIorment as a result 
of perform:i.n; these experiments in the fields at Geneva, New York. 

The NIH accepted the recamendations of the RAC and the USDA. Recanbinant rNA 
Camdttee am officially added, by a notice in the Federal Re9!ster on April 15, 
1983, laz19Uage to the Guidelines (Appendix D) grantill9 p!nrdSSl.Crl to Dr. Sanford 
to field test tanato ard to1:a.cco plants transformed with bacterial (E~ coli K-12) 
and yeast DNA on the basis that the proposed experiments presented msignificant 
risk to health or the environment. 

Dr. Tolin said as RAe had predicted, greenhouse arrl grONth. chember experizrents 
were oot successful, and Dr. Sanford has no plans to proceed with field testiIl3' 

"_____ Dr. Tolin said RAe subsequently requested that a docurrent be preparErl ....ttich 
WOJld specify the types of generic infonnation RAC \>.OUld review in evaluating 
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experiments involving field test.ing of genetically ItDdified plants. The Plant 
~rki.n;J Group and USDA representatives prepared a document: ~ich was published 
in the Marcn 4, 1983, Federal Register. The decurrent specified that provided 
the experiments met the criteria detailed in the document, the roc could review 
the proposal; ORCA wc:uld be notified of approvals. '!be RAe considered the 
Plant Working Groop PIqlOSal at its AprU 11, 1983, meeting am discussed it 
extensively. 'nle RAe made several nodifiai.tions in the sp!ci.fic criteria as 
the result of scientific cx:nsiderations. 'the RAe also rrodified the proc:e:lural 
aspects of the proposal. It recamended: (1) the language be incorporated 
into the GuidelineG as a ~ AfP!rdix L, am (2) prqxJSals rcust be revi~ 
ani approved by the Plant Working Group am by the IOC before initiation of 
experi.nents. 

The NIH accepted this recamen:lation am. Apperoix L appeared in the June 1, 
1983, Federal Register (48 FR 24549). 

Dr. Tolin noted. that any prcposal invo1vin3 plants which does not meet the 
criteria specified in Apperxlix L rrust be reviewed am reccmrended by the full 
RAe on a case-by-case basis. 

Dr. Gartland said the guidance document (Attachment II) the Working Groop on 
Release into Environnent 1NCU1d consider at the May 31, 1984 meeting was a 
slJH?Ort doc.ument to Appendix L. He said this guidance dcx:urrent entitled 
"Proposed Guidelines for Sutrnission Under Appendix L" was originally developed 
by the Plant Worki.ng' Group to supplement the inforrration fourrl in Apperdix L. 
Th.is guidance decurrent was sent to RAe for consideration at the February 6. 
1984, RAe meeting. Durin; the RAe diSCUSSion, several camnents and r~a
tions -...ere made ccncenrlng the doament. He said the Working Group en Release 
into Envirooment at its April 9, 1984, neet.in:,; subseq:uently ncdified this 
document. He asked the Worlting Groop en Release into Environment to consider 
whether the ccmrents an::l recantrerrlations nede at the February 6 RAe meeting 
had teen incorporated into the doo.unent. 

Dr. GartlaOO said the document "Prcp::sed Guidelines for Subnissions Under 
Appendix L" woold be a source of inforrrat.ioo and WO-lld probably be published 
in the Recarbinant mA. Technical Blllletin an::! sent to IBC d1airpe<ple. It 
'wUlld not be incoq.orated into the Guidelines. 

Dr. Gottesnan felt tbat the o:::mrents am. rea::m:reniations made by ROC at the 
February 6 meeting had been ina:uporated into the document. other workin;J 
group rrerri::ers agreed. Dr. Gottesmm sUgc'Jeste::i, however, that the third para-
grafh of the document be rrodified. 'lbat paragraph reads as follows: 

"These annotated items were presented for o:cusideration by praspective 
prcposal sutmitters to facilitate the process of approvaL The Working 
Group l1aS found that the proposals so far submitted for their consideration 
have anitted infonre.tion that is considered minirreJ. am. essential for their 
approval. Basically, the group wculd like to see detailed objectives, 
materials arrl rreth:Jds, including rrethcrlolcgy for nonitoring the experiments, 
ani expected results. At a min.i.mml surrmary data should t:e suhnitted to 
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supp:>rt the proposal. A d\eck list of d.etaile:i requirem:mts should include r 
but is not lirni too to •.•. " 

Dr. Gottesrran rroved that the secorXl sentence an:::1 the word ''basically·1 of the 
thitti sentence be deleted. Dr. Arntzen secorr1ed the notion. Dr. Sharples 
questioned ....tlether the first sentence of the paragraph was relevant. 
Dr. Gottesrran agreed that the first sentence adde:i little to the paragraJ;il, and 
thJught it preferrable to roodi.fy all of the third paragraph. She suggested 
that lan;uage notifying investigators that plant experinents not oover'e:'l ~ 
Appentix L would be reviewed by RAe on a case-by-case basis be included. in this 
paragra,;:ho 

Dr. Fedoroff suggested the first ani seo:xxi sentence of that paragraph be 
deleted. She thaJght the third sentence shculd read.: 

'''n1e worldn;J groop sl'ould receive a description of objectives, naterials, 
ani metb:x1s includin; netb:::1dolo;y for m::ni toring the experiments anl 
expecte:i results. II 

Dr. Miller said "objectives" srould l::e "stated" \tobile materials ani rreth:lds are 
"described~ II he suggested Dr. FErlorof£ I s prq;JOSed language be arrended to include 
this distinction. Dr. Gottesnan anended her notion to incluc:1e these suggeste::I 
m:difications. Dr. Fedoroff suggested the fourth sentence of the paragraph. be 
m:xtified to explicitly request infOtmation on preliminary data arrl expecte::I 
results. Dr. Scandalioo agreed. Dr. Arntzen suggested the foUOO.ng sentence 
be substitute::i for the fourth sentence: 

'IA surmary of relevant prelimin.ny results srould acC'atlpa11y the results." 

Dr. Gottesman accepted this rE!CO'lTll9nda:tial. She suggested the second paragraph 
arrl the subtitle which follc::1.¥Ei the secon3. paragraph be deleted. That larguage 
reads: 

"A RAe WOrldn; Grwp has 'OCM prepare:! draft subnission guidelines for 
in::tividuals preparing prcp:JSals under Appendix L of the Guidelines. 
'!his prcposed guidance is as fbllC7tto1S: 

'IItems for Consideration to be Included in Proposal SUbnissions Under 
Appendix L." 

Dr. Gottesnan th::>ught the proposed .l.an;uage smuld provide a "core" of inforna-
tion; it should thus include infonnation on experiments in\.Olving field test.:lrg 
of plants not covered under Appen:ti.x L. Or. Shal:ples did not think the prcpose:i 
first paragra(il of the guidance document shculd refer to exper:i.zrents not covered 
i::!Y Appendix L as the bcdy of the guidance docwTent does not request infonnation 
necessary for evaluating sum experi.rrents. For exarrple, the guidance document 
00es not require information on the ecology of wild plants; information of 
this type should l:e evaluated in revieo.dng exr:eriJrents involving plants not 
covered by Apt::errlix L. 

(Q (J 
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Dr. Cl~ asked Dr. '!blin to describe the types of experirrents coveroo by 
Apper.dix L. Dr. Tolin said Appendix L applies to plant species whidl are 
cultivated creps of a genus that has no species knCMn to be a noxicus weed. 
These rEquirements are described in Appendix L-II-/\.. 
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Dr. Clowes asked if RAe will in the near future receive prcp:l88.] s invel ving 
field testin; of plants not OOITered by Apperdix L-II-A. Dr. Fe:toroff suggested 
that investigators may wish to field test nodified Arabidopsis. Arabidq;?sis 
is a known wee:i, albeit a highly studie:i plant. 

Dr. ClOtleS asked if all crcp plants are covered by Appendix L. Dr. Tolin 
replied that nost crq') plants will be covere::t, t::ut rotatoes an:i rice are not 
covered by Apperxiix L. 

Drs. ClOiw'es am Fedoroff asked Wly APPeniix L applies only to cultivate:i crcp 
plants of a genus that has no species known tD be a noxi0.t9 1Ee:1. Dr. '!blin 
said this specification was develcped followin; a USDA. recamen:lation. What 
is kno.m aoout ha.o1 plants becane weeds irrlicates that this process generally 
Dollows taxonomic classifications. 

Dr. Pirone felt the prcposed guidance document slnuld be specific am. cnly refer 
to cultivated crop plants of a genus that has In species krlo.tm to be a noxioos 
weed; doo.lments dealing with experimants invol vi..rg other plants sh:Juld be 
constructeD at a later date. Drs. Mc.Gurity am Tolin suggested the working 
grcup wculd te !'lOSt successful if it CCWlcentrate:l on one task at a time; they 
urged the 'NOrking group to ccncentrate its efforts <Xl developing guidance for 
prcposals suhnitted under Apperrlix L. The working group agreed. 

Dr. Gottesnan reread her nodified nDtion ccnce.m.ing the title and the 
intrcduction to the guidance docuttent. The notion read as follows: 

UAppen:lix L of the Guidelines specifies corxli tions under which certain 
plants may be approved for • release into the enviroment' including field 
tests. Experiments in this cate;ory ca.nrxJt be initiate:l witn:>ut 
subnission of relevant infonration en the propollErl experinlmts to NIH, 
review by the AAC Plant Worun; GrOlp, an::!. specific approval by NIH. 

"'!'he proposal should include a statement of objectives ani a description of 
materials ani neth:>ds i.ncludirg nethodolO3Y ibr m::mitorirg the experi-
rrents ani expected results. A SUl'I'IIB.r'Y of relevant prel.i.minary results 
stould acccmpany the prqJOSal. A check list of detailed requirerrents 
should include but is not limited to •••• It 

Dr. 5ca.rrlalios secorrled the rn:xiified notion. By a vote of twelve in favor, 
none ~ed, ani no abstentions, the working group accepted the notion. 

Dr. Mc:Garrity suggested the wo~ grcup proceed through the docurrent 
evaluating ead1. item. He called the groop's attention to item A, "Description 

lu( 
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of Plant Materials," ani began by asking ,.,mether item A-l was adequate. That 
item reads as follONB: 

"'Tanato plants will be inoculated I is insufficient. Give CXlTIITOn am 
scientific names of plants arrl cultivars if appropriate. I. 
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Dr. Sca.OOalioo said sinply requiriD3 the identity of "cultivars" \toOUld not can-
pletely identify the genetic origin. Dr. Tolin said genetic origin can be 
descrlbe::i by the tenns "line," "introduction," "seeds," "hybrid," etc. 
Or. Vidaver said item A-I shc:uld require a description sufficient to permit the 
plant to be identified. Dr. Segal asked if the phrase .. canplete ani camon 
ocmmclature" wculd be adequate. Or. Tolin replied that ItOre than carplete 
ncmenclature wculd be requirEd to identify the genetic origin. Dr. Pirc:ne 
suggested the phrase "cultivars ani genetic tines" 'be used. Dr. CIC1.'les sug-
gested the words "identify by" be substit:ut.e:i for the word "give. II 

Dr. I.a.cy asked if the second sentence of item A-I is necessary. Drs. Vidaver 
ani Tolin replied that this sentence was included for historical reasons; the 
Plant WorJdng Group had often fowrl descriptions in proposals suhnitted for 
review rud:iJrentary. Dr. Federoff felt this type of directive was unnecessary 
ani could be deleted without affecting the informational content of the guidance 
document. Drs. Tolin am Vidaver agreed to delete the seCOlrl sentence. 

Dr. McGarrity then called the ~rking grcup's attention to iten A-2 Wtidl reads 
as follO;w'S: 

"If apprq,Jriate, give data or inforna.tion 00 the relative h:::m:qeneity of the 
plant cultivar, and specific genetic markers the cultivar is l<z'lO\IZ'l to 
possess ... 

Dr. Arntzen felt item A-2 soould rEquest relevant data. Or. Fedoroff felt item 
A-2 shalld be incorp:;,rated into item A-I. Dr. Scandalios said item A-2 r8:!Uests 
different infonnation than item A-l~ for this reason, it may be preferrable 
to have two separate statements. Dr. Fe:k1roff suggestoo A-I am A-2 could be 
ccmbined as follCINS: 

"Give camon ani scientific nanes of plants. Identify the specific cultivars 
or genetic lines to be use:3.. Include in:tbmation on the relative han:Jgeneity 
of the plant cultivars or lines am specific genetic rrarkers they are l<n.o.Nn 
to possess." 

'!he worldrg group agreed to accept .Dr. Fedorof f' s prcposed larguage. 

Dr. McGarrity then called the 1M:)rkiBJ group's attention to items 8-1 and B-2 of 
Section B, "Vectors arrl Meth::x:l of Introduction. II Item:; B-1 am. B-2 read as 
fol.lO\<o'S : 

"1. Describe the clonoo ~ segrrent and its expression in the ne.<oI' 
host. 
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Give the methcd(s) by \\hidl the propc:sed DNA vector will be or has 
been constructe::i. Diagrams are very helpful am rra.y be necessary for 
ade:::ll2te understanding of the construct. Explain the advantages (am 
disadvantage(s), if apprcpriate) of ycur vectors, if other candidate 
vectors could be considered." 

Dr. Lacy suggested the secood sentence of item B-2 be deleted. He thought a 
statement such as "[Use diagrans for clarity)" was adequate. Dr. Miller 
thought such a statement wculd imply the working group was only interested in 
diagrans. 

Dr. Vidaver feared Dr. Lacy's prq::osed statement was vague am. the \Ir'Orking 
group might receive diagrams Which are not pertinent. Dr. Arntzen suggested 

s 

the first an::l secco:i sentences of itan B-2 are clear ani srould not be m:xlified. 
Dr. Vidaver agreed. Dr. McGarrity asked if the third sentence of item B-2 was 
acceptable. Dr. Gart.l.ard suggested the wom "describe" be substituted for the 
\Ir'Oro. "explain" in the third sentence. '!he worki.rr; group agreed that the lan-
guage of items B-1 and B-2 was adequate, but that the word "describe" ~ld 
be substituted for the -..oro "explain. II 

The working grcup then considered the larguage of item B-3 which read as follONS: 

'--' "If microorganisms are used to introduce vectors or are vectors thenselves, 
irxiicate 1p...r they canpare with wild-type strains. If disabled patl-Dgens 
are used to transmit the vector, indicate measures that will nost likely 
prevent these micrcorganisms fran rega.in.i.n; or acquirin; pathogenic poten-
tial. If the vector is likely to survive independently of the hosts, refer 
to this fOSsibility, ani prO\1ide any available data to assess the prot:abi-
lity of transfer to likely organisms. II 

Dr. Fe:ioroff asked if the definition of a vector sh:::luld be included in this item. 
Dr. Gottesnan. felt the language of item B-3 was adequate. She pointed out that 
vectors for m:::di~ plants W'CJUld include the l:e.cteria, Agr?bacterium tl..lIrefaciens. 
and the virus, cauliflcwer Mosaic Virus, and an inclusive definition of a vector 
COJld becane veL)' detailed. 

Dr. Clowes questione:1 the use of the word "measures." This usage suggested to 
him "physical rreasures to prevent spread. II He thought intrinsic characteristics 
of the ot:ganiSItlS srould also be considered. He suggeste:i the word "character-
istics" be substituted for "measures." Or. Sharples suggested the word "factor" 
be used.. Dr. Clowes agreed. 

Dr. ShaIples questioned the use of the word "sudl" in the last sentence of item 
B-3. Dr. Arntzen suggested the \\,Oro "likely" 1::Ie substituted for "such." 
Dr. Lacy suggested the word ''h:>st'' in the third sentence of item B-3 be qualifie:i 
by the word "desired." '!he working group agreed to these proposed rrodifications. 

The working group then evaluated i tern B-4 of "Vectors ar:rl Methods of Introduc-
tion" which reads as follaws: 

/t}3 



"If rniCI'CXJrganl.sms are use:! to intro:iuce vectors, the assessment of subse-
quent absence of the microorganisms smuld be sp:!cifiErl. Indicate the 
means of strain identification arxi retrieval." 

Dr. Segal questioned whether this larguage addressed the concEpt of the effect 
culture harcgeueity \rolOUld have on efforts to assess the subsequent absence of 
the microorganism. Dr. Lacy said the l.arquage of iten C-I of the guidance 
documimt includes this concept. 

9 

Dr. Clowes suggested the \\lOrd "persistence" be substituted for the word 
"absence" in the first sentence of item 8-4. Dr. Sharples asked if itan B-4 
state3 that the plants to be field tested should "be free of rnicrootganisms if 
these are used to introduced the recanbinant DNA. Dr. Tolin asked if the 
\lIOrldl'l3' grc:up felt plants contai..nin;J such microorganisms cc:uld be placed in the 
environment. The 'IwOrkirg grcup agreed that this docummt should sfecl.fy condi-
tions for field testirg of plants, it WOlld not deal with the introouction of 
associatErl microorganisms to the enviroment, thus, the sentence as originally 
written is acceptable. Dr. Gottesrran suggestEd the first sentence might rec:d: 

"If microorganisms are used to introduce vectors, describe b::Jw the absence 
of the microorganisms was assessed. It 

Dr. Pirone elat:orated on Dr. GotteSlt'aI1' s proposed language and suggested the 
first sentence of item B-4 might read: 

"If miCr'OClrganisms are used to introduce vectors, the absence of these 
microorganisms in plants to be released in the field soould "be doa.mented. II 

He suggested that the second sentence of item B-4 be deleted. 

'!he work~ grOlp agreErl to these IrCldifications. 

Dr. McGarrity called the attention of the workirq grOlp to item C-l of Section C, 
"Characteristics arrl MonitorinJ of Plants." Itan C-l rei:rls as fbllo;.e: 

"Provide data fran greenhcuse and/or grcwth chamber studies under 
silrulated field corrlitions to sug:ort pr:ospective field studies. 
rata shoold .include J1CrplDlogical data for at least two generations 
of plants. 

"Specify plant nonitorirg prOCEdures: frequenCYi types of data to 1:e 
obtained, includin:J leaf, seed, fruit or root dlaracteristics." 

Dr. Ferloroff p:>interl alt that grCMth dtamber corrli tiollS do not simula te field 
conditions. She asked whether conditions could be specified whidl would 
actta.l1y sirrulate field conditions arrl questioned the use of the phrase "under 
simulated field conditions." Dr. Scandallos suggested the phrase "simulatErl 
field corrlitions" be deleterl fran the first paragraph. Dr. Vidaver fDintai rot 
that if this phrase \orere deleted data might be subnitted ....tlich are clearly not 
applicable to field testin;r. Dr. Gottesman agree::l with Dr. Vidaver tut tmught 
it would be difficult to specify conditions ....tlidl would create "simulate::! 
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field conditions. II '!be workin; group agreed to delete the reference to 
.ts.inulatErl field ccn:iitions." 

Dr. Fedoroff suggested the first two ~rds of the secarl sentence of item C-l 
be deleted. Dr. Segal asked if a r~t for rrorpoological data would result 
in adequate infonration bein; provided for review. Dr. Lacy said he would 
like to know if the construct is stable, and rrorpb:)logical data woo.ld not 
provide this infonnation. Dr. Fedoroff t;b:)ught the document sh:>uld rEqUest 
infonnatial en the fate of the recanbinant DNA. Dr. Arntzen said the document 
should specify a requirement fur data dealin; with any evidence of cl'lan;es in 
traits. Dr. Tolin felt the 00curnent slnlld not require canplete genetic infor-
rra.tion as this would result in large arrounts of data being sul:mitted for review. 
Dr. Clo;..res tha.lght the \IIOrltin; gralP woold be p::;imarily interested in reviewiDj 
data on the CN1\ insert and the vector. Dr. Fer:ioroff said that in certain 
cases the \ro'Orkin; groop might wish to review all available infonnation including 
the cx::l1plete genetic l::ackground of the plant. She tb:>ught the investigators 
should provide any available infonnation particularly any existirg data on the 
nolecular characterization of the plants. 

Dr. Arntzen suggested the second sentence of itan C-l might read: 

"Supply existin; nolecular, physiological, or m::>rprolc:gical data as appli-
cable to the trait (s) under consideraticn." 

Dr. Tolin asked if Dr. Arntzen IS prcposed lan;uage lNOuld include a staterrent 
requirirg data for at least two generations of plants. Dr. Arntzen questioned 
whether a statement requiriIl3 data CHer two generations srould be specified in 
item C-l. He pointe:i out that in Sate cases it 'NCUld not be feasible to gener-
ate such data. He said sane crq> plants such as pine trees have lorg genera-
tion cycles; one might begin the experirrent as a graduate student am be retired 
before the r€quisite data ha::i been generate1. Dr. Tolin suggested the guidance 
docl..lrTeIlt might re:}uire data covering two cell cycles rather than two generations. 
Dr. Lacy felt the s.z::ecification for data coveril'l:1 at least two generations of 
plants shc:uld retain in the doo..unent but be qualified by the phrase "when 
applicable." Drs. Arntzen arrl Pirone th:>ught the phrase "if feas:ible" preferable 
to the phrase ·'When applicable.·t After further discussion the group agreErl to 
use the phrase "if feasible. It 

Dr. Hollarrler asked if the J.an:Juage of iten C-l \\oOuld specify that the investi-
gators examine ani report any unexpected results. Dr. Tolin said language 
COlld l::e added to item C-l request.i.n:] that "stri1I)3e oi:servations be reported." 
Dr. Pirone suggested the ".oorkirg group could ask the investigators to "s!x;w 
row care has been taken to slDw' that no undesirable traits will develcp." 

Dr. Gottesman suggested these concerns could be addressed by reYJriting the 
5eCOm sentence of item C-l as £01100.0.&: 

"Include rrorpholcgical data for at least tv.o generations of plants, if 
feasible. Supply any nolecular or physiolcgical data, especially 
as aWlicable to the trait(s) under consideration." 

(05 
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She asked ~r this language suggests the plants should be observed for any 
abnol:mal.i ties or unexpected results. The grc:up agree::l it did. Dr. Amtzen 
said the ""'Om "ab1ormality" is not used in the sense of patlDlogy; rather the 
investigator \lA:lUld be lookin:J for abnomali ties in physiology. Dr. Scarrlalios 
felt the ""'Om "al::rlormalitiea" shculd not be stresse::1. He said in plants What 
might appear to be abno:cnal in s:me situations may actually be ootne.l.. He 
gave as an example the situatica involving anther ears in corn grown in green-
houses. Corn rarely has anther ears in the field, however, com comonly 
develq;l8 anther ears IoIihen grcwn in the gree.nb:1Use. To investigators unfamiliar 
with the grcwth dlaracteristics of the plant, this might appear to be "abno.r:mal. II 
Dr. Tolin said this is an exarrple of b::w the gree.nb:1Use response ItIly differ 
fran the resp:xlSe in the field. She said nan.Y plants cannot be tested in the 
greenhouse for this reaSCl'l. 

Dr. Arntzen suggeste::1 the secom paragraph of item C-l srould read as fbllC7.llS: 

"Specify plant m:nitoring procedures, frequency, types of data obtained." 

The workin:J grcup agree:i to this m:xiification. 

Dr. McGarrity then called the attention of the ~rJdng group to item C-2. Item 
C-2 reads: 

"Provide data fur field plot design on the followin:r: 

11 a. total area i 

I~O. location: where, how rrany: 

"c. plot design: e.g., replication, rCM spaciIl3. planting, border 
I'CYNS , etc.; 

"d. nane Olltivar (s), if apprcpriate; 

"e. specify plant rronitoring procedures: fre;ruency: types of data 
to be obtainErl. including leaf, see:i, fruit, or root characteristics: 
al::normalities such as diseases; insect pcpulation rrcnitoring; collecticn 
of meteorological da.ta etc.; types of data to be sought sum as yield. 
resistance to stress, lodgin:J, etc.; 

II f. specify rronitorinJ of the vector ard/or introduced t:NA; arrl 

"g. specify access and security neasures." 

Dr. Gartlarrl asked if item C-2-b referred to geographical location. The 'NOrkin; 
group agreed it did, and suggested the word "geographical" be added to item 
C-2-b. 

Dr. Pircne felt item C-2 smuld ask. if arr:/ camercial creps are being grONn near 
the testing area. Dr. Lacy said he wculd like to l<now" the dlaracter and type of 

(c0 
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the surrounding plant culture or plant habitat. Dr. 'IbUn said in reviewing 
applications RAe am the Plant Worldrg Grcup have questioned investigators as 
to the proxi.rni. ty of the testing fields to cannrarcial production areas. In 
requests involvi1l3 ncdified plants, RAe has accepted fields rerroved fran 
CXl11teI'cial production areas as testing plots. 
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Dr. Tolin felt the working groop WOlld net. be interestoo. in evaluating the 
potential impact of plants covered by Appendix L on all surrounding plants, 
including weeds. Dr. lacy felt in certain cases one slx:>uld cx::ndder whether 
plants other than CCIl1terci.al species are near to the test fields. He offere:1 
as an exanple the };X)Ssible interaction of test orchards ~ich might be looate:l 
near forests with plants in the forests. Dr. Arntzen felt his prinary concern 
WOlld be that test fields be renoved fran areas of camrercial. agricultural 
production. Dr. Pirone felt the w:::>rking group \IIOlld not be ccncemed al:::out 
the proxirniq of local gardens. 

Dr. Tolin asked if Dr. Alexamer I s cammnt at the February 6 PAC rreeting 
ccncenrin; noni. torin; of soils was pertinent to Section C. Dr. Vidaver said 
in her reply to Dr. Alexarrler I s camtents she had suggested that the follo,.,riI19' 
1.an3Uage be added to item C-2: 

to ••• ecolO':}ical factors that would 1::e likely to affect the potential success, 
suen as soil etc., shoold be rcon.i tored. U 

Dr. Fedoroff questionoo 'hhether the workiIl3' groop sh::>uld l:::e concerned with the 
success or failure of the field test. Dr. Gottesman replied that if the plants 
grON well in the testirB enviroment, one might then l:e concerned that they 
would suLVive well in other environments. Should they grc1N well, one -would 
evaluate the fQtential for spread of the en;ineere:1 plant into the environrrent. 

Dr. Gottesnan asked if ecological aspects or conditions might be irrp:::)rtant in 
controllin; potential envircnrental spread: for exanple, WO.1ld cotrlitions such 
as humidity famr persistence. Dr. racy felt the language should atphasize 
factors v.hich might affect "ccntainnent" of the plant. 

Dr. Federoff said Appendix L applies to cultivated creps depement on hunans 
for prcpagation. She said the nost f.nt::ortant o:::x1Sideration in evaluatiCXJ 
experiments involving field testing of plants is hew the engineered plant 
differs fran the non-en;1ineere:3. parent. She felt there would 1::e little differ-
ence between engineered am non-engineered crq> plants dependent upon rran for 
prcpagation. Genetic ergineering will not. convert tcba.cco into kudzu. 

"If applicable for the trait under study, ecolcgical infonnation on factors 
such as water, soil, etc., sho.lld be provided. If 
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Dr. Tolin pointed out that Appendix L-Il-O succinctly states the appropriate 
<XXXlitions for field testi.ng plants lnder Appendix L. Dr. Gottesnan agree::!. 
Dr. Mc::Garrity suggested that the language of Apperdix L-II-D be restated in 
the guidance docurrent. 

Dr. Pirooe questioned Wlether a spi!cification requiri1:g a description of plot 
design shculd be included in item C-2-c. He t:hcllght a study section wculd 
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revieH this information as fart of the scientific review an:i, thus, the working 
group would not need to review Budl infonna.tion. Dr. Scandalics said this 
asstmption c:b!s not always oold true. He }X)inted cut that the study section 
reviewing the proposal involving field testing of nodified com plants did. 
not consider the con:li.tions under which the corn would be grONt'l. although the 
experi.nental design was critical to the ootcane of the test. If the field design 
was not. reviewed ...nen it was pertinent to the outcane, he c:b.lbte:l it would 
be reviewed in other cases. He felt the RAe guidance docurrent shalld require 
infonnation on the experimental design. Dr. Tolin felt sudl information sl'ould 
be requested. She said prq;x:sals had to be subtdtted to RAC for a secorrl. 
review- at the June 1, 1984, neet..i.n3 because the original prcposals did not 
contain an adequate design for generating and assessing field plot data. 

Dr. Gottesrran agree:1 ani suggeste:l that item C-2 srould consist of the larguage 
of Appen:lix L-II-O and the language included in items C-2-a through C-2-f. The 
~rldn;t grcup agreed. 

Dr. Tolin tb:>ught the ~rd "planti.n:;J" swuld be deleted fran item C-2-c. 
Dr. vidaver suggested the "etc." be deleted from item C-2-c, and that an "e.g." 
be inc::lude::1. 

Dr. Arntzen suggested that item C-2-d was redundant a.rrl should be deleted.. 
The working groop agreed this item was redundant. Dr. Arntzen suggested the 
words "nature of" be added to IlOdify the f'hrase "border r<JIto1S" in item C-2-c. 
He also suggested the term ffah1o:rnalities such as" be deleted fran item C-2-e. 
He reiterated his cpinion that the guidance cioaurent srould not enphasize the 
CCXlCept of "al:noImality." Dr. Scanda.lice agreed. 

Dr. Arntzen suggeste:i that the ra:J.uirement fur "types of data to be sought, 
such as yield, resistance to stress, loogio;, etc." shculd be deleted fran 
i tan C-2-c as this concern is addressed elsewhere. 

Or. Rissler fOinte::l out that the doament being generated by the ~rkin; group 
cnly requires data on field test.in:J in "average" corrlitions. No data will be 
generated en plants g:roNn in "extrerte" ecological conditions, am it will not 
be kn.o.m whether the erJ:}ineered plants might survive arrl grCM tnder corrlitions 
in ...nich the nonengineered parent plant might not grCM. Dr. Gottesman said 
Appeniix L only applies to testing in a specifiEd field plot. rata generated 
by other testing procedures would be required for review and approval for 
tes t.i.ng arrl. use in other loea tions • 

Dr. Fe:ioroff called the workil'B group's attention to the fact that while the 
'-./ concept of controls is implicit in the guidance document, this consideration 

is not:. explicitly statal. She felt the dOCUJ"Tent soould explicitly state a 
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requirement fur use of controls. Ors. Tolin, Arntzen, and Pirone agreed. 
Dr. Arntzen said a statement concernl.n; use of controls w:::uld logically be 
inserte1 in itan C. Dr. Pirone suggested itan C-l might include a statenent 
to the effect that "data sh::luld include infol1tlatlon on en;ineered ani control 
plants." Dr. Scan:!alios felt the title of Section C should be rrcdl.fied to 
rea:'l: 
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"Olaracteristics am M:>nitori.rg of Genetically EIJ3ineere:! am O:Jntrol Plants." 

The workin;:J graIp accepted Dr. Scandalios I suggestion. 

Or. Arntzen questionEd ...nether the working gI'OJp stould specifically request 
that nnnitoring techniques be desc:rfbe1. Dr. Fe:i:Jroff felt inclusion of a 
specific statanent was unnecessary, she t::tDught itan C-2 WiS specifically 
sayiD3' "tell us ~ ycu rronitor." She felt the question of \\hether the prop::sed 
rronitorin;J was adequate srould be addressed on a case-b,y-case msis. 

Dr. Scandalios felt the pro{XlSe::1 rrodification arrl the genetic stabl.lity of the 
inserted CNA s1n.11d l::e evaluated. Dr. Tolin said ~n'lix L-II-C specifies 
the tyy;es of nodifications ~ich may be introducej into the test plants under 
Apperrlix L. Dr. Lacy felt "dlacqes" CO.lld involve deletion as well as insertiOn 
of genetic materials. He suggested the tem "altere) ~" ....as nore encOl'lp3Ssl.n;:J 

"-.r' arrl should be intrcducErl into itan C-2-f. 'nle wotkirg groop agreEd. 

Following this discussion the Working Groop on Release into Envirorment agreed 
the guidance document \IIO.lld read as follows: 

"Points to Consider for Suhnission Un:ier ~ L. 

"~ix L of the Glidelines specifies corditions under which certam 
plants rray be approved for I release into the envirorrnent I including field 
tests. Experiments in this category canrrt. be initiatei with::nlt suhnission 
of relevant infbrnation on the prop::>sed experiments to NIH, review by the 
RAe Plant W::Irking Greup, am specific apprc:wa1 by NIH. 

"The ptO}X)Sal should include a statsnent of objectives am a description of 
m3.terials arrl rneth:::ds, including rnetl:'odolcgy fur rronitortrg the experiments, 
am expecte::1 results. A. sUItltBlY of relevant preliminary results sh::uld 
acCCJllfB.ny the proposal. Information to be suhnitte:i should include rut 
not be 1 irni too to: 

II A. Description of Plant Materials. 

Give ccmron am scientific names of plants. Identl.fy the sp!cl.fl.c 
cultivars or genetic lines to be use1. Include informatl.On on the 
relative h.:rro:Jeneity of the plant cultivars or lines arrl specific 
genetic rrarkers they are lcl'oNn to fOSsess. 
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ttB. vectors ani Method of Introducticn. 

"1. Describe the cloned I:NA segnent am its expression in the new rost. 
"2. Describe the rretl'xxi(s) by' ~ch the p~ed DN!\ vector will be or 

has been oons truct.e:l. Diagrana are very helpful an:I nay be neces-
sary for adequate understandin; of the construct. Explain the 
advantages (an:i disadvantage (a), if appropriate) of ycur vectors, 
if other candidate vectors cculd l::e considered. 

"3. If microorganisms are used to introduce vectors or are vectors 
themselves, indicate 'hatl they ccnpare with wild-type strains. If 
disabled path::>gens are used to transmit the vector, in:U.cate fac-
tors that will Jl'C$t likely prevent these microorganisms fran 
re;ainin3 or acquirio; patl'x:lgenic p:>tential. If the vector is 
likely to survive indepen:3ently of the desired host (8), refer to 
this p::>ssibility an::l provide any available data to assess the 
probability of transfer to other organisms. 

"4. If microorganisns are used to introduce vectors. the absence of 
these microorganisms in the plants to be releasa::i in the field 
srould t;e docLuTentErl. 

"c. Characteristics an:i M:>nitorin!J of Genetically EngineerErl airl Control 
Plants. 

"l. Provide data fran greeri'louse ard/or graNth chanbe:r studies to sup-
FOrt prospective field studies. Include norphological data for at 
least two generations of plants as apprcpriate. Supply any I1Olecu-
Jar or physiological data, especially as applicable to the trait(s) 
under consideration. 

"Specify plant m::mitorin; procejures, frequency, am types of data 
obtained. 

"2. Field plots sh::luld rreet the criteria s{:ecified in Appendix L-II-D: 

"Appen::l.ix L-II-D. Plants are grown in controlled access fields 
under st:ecified corrlltions apprcpriate for the plant under study 
ani the geographical location. Such conditions shalld include 
provisions for usin3' g:>od cultural am pest control practices. for 
physical isolation fran plants of the sane species outside of the 
experimental plot in accordance with pollination characteristics 
of the species, and for :furt:her preventing plants containir¥] 
recanbinant ~ fran beccJn:i.n3 establishe::l in the envirorunent. 
Review by the me shculd include an appraisal by scientists 
Knculedgeable of the crcp I its production practices, am the local 
geographical conditions. Procedures for assessing alterations in 
ani the spread of organi5m3 containi~ reccrnbinant ~ must be 

r(G 
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develcped. 'nle results of t:he outlined tests I'ILlSt be subnitted 
for review by the IBC. Ccpies must also be subni.ttErl to the Plant 
Working Group of the RAC. 

IISUPJ.X)rtin; data srould includ.e the folloo.ng: 

"a. total area; 

''b. geographical loc:ation(s): 'Where, hOori tran¥ looa.tions; 

"c. plot design: for exarrq:;>le, replication, rON spacing, nature of 
border rONS; 

.. "d. specify plant 1TOnitorin; prOCErlures: frequency; types of data. 
to 1:e obtained, including leaf, seEd, fruit, or root. character-
istics; disease, insect am other aniroal population IOOnitoring 
as appropriate. 

"e. specify techniques for rronitorin;3' the vector am/or altered 
DNA; am 

"f. specify- access an1 security measures." 

RISK ASSESSMENr w:JRKSHOP 

Dr. McGarrity asked Dr. Tolin for an upjate on the planned risk assessnent 
workshcp. Dr. Tolin said the workshop planned jointly by the NIH and USDr\ was 
to review arrl synthesize available scientific infonnation. She said the NlH-
USDA workshop should provide infonration to RAe in its deliberations and shculd 
also benefit RAe world.ng groups sudl as the Worlci03 Grcup on Release into 
Environment. Dr. '!blin thcught the wor1tshap would focus primarily en plants 
an:i associated microorganisms am ~ld nost prot:e.b1y be similar in format to 
the workshcp sponsore:3 by the Naticna1 Institute of Allergy and Infectious 
Diseases (NIAID) at Pasadena. califoITlia. 

On April 11-12. 1980, NIA1D sfOt'lsorErl in Pasadena. California, A ''Worksoop on 
Recanbinant I:N\ Risk Assessrrent." The \oJOrlcstop was designErl to define the 
scientific issues am assess the potential risks of: (l) possible direct 
alverse effects of ronn::me-produci!l3" strains of E. roll K-12, am (2) the 
possible occurrence of autoanti1:xxli.es or autoreactivecells due to the prodc-
tion of eukarotic polypeptides (includin; 'hoITrCnes) by E. roll K-l2 should 
such strains for unexpected reasons rolcnize higher organisns:- In order to 
address these topics, the meetin] brooght together scientists fran the fields 
of inmunolO3Y I enlocrinolcgy, physiolcgy, microbiolcgy, infectioos diseases. 
arrl other apprcpriate disciplines. The infomation synthesized by the worksoop 
and workshop reccmrendations to NIAID .....-ere used to implement the NIH program 
to assess the risks of reconbinant. ~. 

III 
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Or. McGarrity called the \\Orkin; groopts attention to a letter (Attadlment IV) 
fran Representative Al1:ert Gore (D-Tenn) to Dr. Robert P. \iilliarrs, the 
President of the American Society for Microbiology (ASM). In his letter, 
Representative Gore requested. that ru:M ccnvene a national syrcposium to examine 
scientific issues involved in releasi~ genetically nodified organisns into 
the enviranent. Mr. Gore wrote: 

"Generally, the purpose of the conference would l::e to help identify the 
scientific issues of relevance am to stimulate debate in the appropriate 
scientific disciplines. l"bre specifically, the conference slDuld: 

Ill) attempt to define the range of .impacts of deliberately released 
organisms; 

"2) differentiate, if p:)Ssible, between effects of en:Jineered organisms 
returned to their own locations and translocated organisms, \\hether 
eIl3ineered or not; ani 

It 3) discuss the usefulness of existi.n; mefrodology for estillB:ti.rg the 
above effects in tenns of precision and accuracy. 

"Ideally, the CXXlference will result in the publication of a collection of 
papers by and for scientists am a surme.ry for a lay audience.. The final 
document \>JOUld also contain an CNervieti of mef:l'ods of producill3" genetically 
engineered organisms, in tenns of interactions with ecosystems, since one 
of the more petplexil"l3" problems is setti..r.q limits on the problem area." 

Dr. Gartland said he had received a copy of Representative Gore I s letter on 
May 30, 1984, am had. no dtance to investigate the question before the working 
group rreet.iIlCJ. He asked if ASM is likely to spcmsor a conference dealing with 
deliberate release of plants. 

Dr. TOlin said AS>i currently is heavily oriented towards medical microbiolo;y. 
Dr. ClCMeS said ASM supports conferences thrcugh sales of \Ol1.lIl'es of the prcr 
cea1in;s. He worxiered if there is currently encugh information available to 
produce a volurte. Dr. Gottesnan thought rrast available data are in the form 
of case studies ~ thJse studies co.1l.d be included in a volume whether they are 
relevant or not to pertinent questions. She felt ASM sho..lld be CCtltacted to 
determine whether AS<1 is pl.a..nnin; a conference arrl whether the subject ma.tter 
of the proposed A91 conference 'oIOll.d overlap with the subject natter of the 
prcpose:i Nm-USDA worksh:lp. 

Or. Tolin asked the wodtiD3 gt"cup to offer sugge:stions aba..tt the type of 
infornation lAhich should be disOlSSed or the questions they w;:.uld like to 
see addressed at the prcposed NIH-tlSm worksrop. 

Dr. Sharples said slight genetic Changes can alter significantly the impact 
of an organism on the environrmnt. She J.X>intaj to the siIl3" Ie gene chaJ"l3'es 
lAhich occur in pesticide arrl antibiotic resistance. She felt these types of 
questions should be considered. 

( (2-
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Dr. Federoff said the nodificatioo of crop plants through use of the recanbinant 
I:NA. tedmique is COIplrable to intrcxlucin;J new lines develcped thrOOgh starrlard 
agricultural breeding techniques. Dr. Gottesrran suggested breeders should at 
the worXsoop present infonnation abalt the effect of intrcducing new lines 
developed thrrugh standard breeding tedm.i.ques. 

Dr. Scanjalios said he would like to see a presentation on the effect of the 
intrcducticn of soybeans to the U.S. He felt this discussion wculd offer 
insight on the ecolo;ical effects of the introduction of cultivata1 crcp plants. 

Dr. Scandalios tha.tght the question of ~t effect a one gene rrodification might 
have on higher plants could be cddresse:i by examini..n; the history of the use of 
the male sterile characteristic in oom. Dr. Fe:loroff said a blight path;)gen 
became E\'idemi.c on corn pJSsess.:t.rq the aale sterile trait. She thJught this 
type of event was one of the "\1oOrst case scenarios" for higher plants, however, 
this develCJflllent was due to the agronanic practice of Il'Onoculture. Or. Lacy 
said agricultural practices have a great influence on agricultural ecolo:;y. He 
said rronoculture, Wiich is econanica11y effective, affects the types of pathogens 
which develcp and the ecolcqy as a wb)le. Dr. Pirone said rron.oculture of male 
sterile corn resulte1 in selection fran the natural path:>gen p:Jopulation of a 
variant highly virulent for corn with that characteristic. He said this type 
of occurrence is a fact of life in agriculture arrl. keeps the plant breeiers 
occupied. He did not think plants llCdi.£iEd by recanbinant. ~ techrology would 
present problems different fran tl"ose already ,pt'esent in agriculture. He said 
he wo...xld ask the workshop to address the questioo. "H:::1.oI Vt'OUld genetically 
et'l3ineered plants differ fran other plants?" 

Dr. Pirone felt the characteristics of plants developed by standard breeding 
techniques were far less pre:iictable than tl-ose develcped usiI'g recanbinant 
r::NA teChniques. 

Dr. Sharples said the recanbinant tN\ ted'uUqte could introo.uce dlaracteristics 
into plants ...nich might not otherwise aCXJ.Uire them. She wond.ere1 if events 
such as transfer of the characteristic to other organisms. perhaps by the 
transfer of the recanbinant vector, .....o.tld be a concern. 

Dr. Scanlali05 suggeste1 ~rksrop speakers rrdght present info:t:mation on the 
characteristics am behavior of plants nodified using standard breeding 
techniques: in:ii.viduals having ecological concerns sl"ould also participate in 
order to fully examine the issues. Dr. GotteSIt'an agreed and said the ~rkshcp 
cculd ccntrast the questions p:>sed by Dr. Shatples wi til the experience of 
irrlividuals associated with traditional plant breedi.03' She thought the pro-
rosed worksrop slnuld be structured as the Pasadena worksrop was structured, 
i.e., the limits of concern shculd be defined.. She did not think papers am 
fonral presentations were desirable, rather discussion ani exc.han:re s1nuld be 
facilitated. 

Dr. Gottesrran felt the worksrop srould attempt to cane up with some calculations. 
She said this had been done at the Pasadena workshop and proved very useful am 
helpful. 

(/5 
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Dr. Gottesman paint£d out that tram tiona! breedin9 tedmologies can introduce 
genes fran distant species into plants; for example, rrermalian genes cannot be 
introducEri into plants throogh traditional plant breedill3 but can be introduced 
U8~ recanbinant CNA tedm.i.ques. She t:h::rught this topic might be worth 
discussing at the NIH-USDA 'WOrkshcp. She 1:.l'lo.lght the conference s'OOuld also 
address questions such as: How relevant are sirgle gene charY3es in plants? 
Can gene rroverrent or transfer into the envir'ormmt occur? If it occurre:!, 
~ld this be a serious concern? 

Dr. Arntzen womered if this meet.in;" sh::luld l::e geare:l to a p!.rticular audience. 
Dr. Miller said NIH 'WOrkshops were held to help the PAC in its deliberations. 
'!he OXlClusions, h.c:hJever, have been used by scientific specialists, by the 
legal profession, by government policy-rrakers, by the press, arrl by the public. 
He did not feel the meet..ing srould l::e gearEd to any plrticular audience. 

Dr. Tolin asked if the ~rkill3' group thcught the sco{:e of the ~rkshcp srould 
be limi tErl to plants. 'the worki03' group agree:!. that the sccpe soould include 
plants and plant associatErl microorganisms. Dr. '!blin asked Dr. Betz of the 
EPA Office of Pesticides Pro;rams (opp) if examples of biorational pesticide 
use would help facilitate understanding. Dr. Betz agreed that use of microbial 
.[:est cootrol agents could be discussed in the worksh:>p pro:1ram. 

_e Dr. Arntzen suggested that an econanist who could describe the inpact of genetic 
tedu101cgies on agriculture SIDuld be invited to participate in the workshop. 
Dr. Federoff suggested that an individual with expertise in microbial eco1cmr 
be invited. to particir:ate. 

DEVELOPMENT OF GUIDANCE FOR EXPERIMENI'S INVtLVING FlEW TESTING OF MICROJRGANISMS 

Dr. McGarrity asked the ~kin:; group to begin discussi~ develc:pnent of a guidance 
document for field test~ of microorganisms. 

Dr. Fedoroff suggested a microbial ecologist be adde1 to the ~rking group for 
this project. Dr. Vidaver p::linted OJt that many current It\€'l'ti)ers of the working 
group have experience with plant pathogens am, thus, with microbial ecolonr. 
Dr. Gottesrran agreErl but IX'intEri cut that questions persist abolt the prcposal 
to field test ice nucleation bacteria. in spite of the fact that the rrodification 
is minor. She felt the mathematics of these types of procooures smuld be 
examined in detail to address questions such as: How rranyorganisms are needed 
to irtpirge on an envirc:nnent? Hc::::M do I'Llltbers affect persistence am. the ability 
to grow? Hew does nuni::-er rrodulate the effects? She felt a specialist wl"o could 
provide this type of expertise wculd t:e a valuable addition to the workirY3' 
group. 

Dr. Gottesn:en felt RAe nee1ed a document which would elucidate the pararreters 
used to distinguish between trivial and non-trivial questions. The document 
sOOuld prOV'ide flexibility by pravidir¥3 guidance. Dr. Gottes1tl2ill felt RAe an:1 
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its '.«>rking groops should not be pressed into neki.ng a full scale review of 
trivial rcodi.fications. 

Dr. Gottesrran said experiments involvirg plants can be placed in either of b.«> 
categ:>ries ~ the applications are either covered by Appendix L or nust be reviewed 
on a case-by~ bisis by RAe. She asked if such a distinction cculd be made 
for microorganisms. 

Dr. M::Ga.rrl t::j suggastei a checklist might be generated. He said lawyers, \lobo 
do not krx:M the science, like to see dleckl.l.ats. Dr. Arntzen agreed that a 
checklist might be develcped. He suggestai prcposals involving denitrifying 
bacteria might be approadled in this way. 

Dr. Gottesnan said the \ti'Orkin;, group sh:Iuld cecide toN s.r;:ecific a checklist 
should be; it will be difficult obt.aini.ng specific answers to all questions 
sinply because all questions may not be 8:3:ua.lly applicable in all cases. 

Dr. Fecbroff suggested data on water habitats as well as on soil habitats 
might be pertinent in a review of micrcx>zganisms. 

Dr. tbllander called the attention of the 1«)rkirg group to the EPA docurrent 
distributa1 earlier in the meetin:J (Attachment III). Dr. Rissler said the decu-
rrent lists the questions Which might l::le asked concerning the characteristics of 
organisms. She felt there is a limit to the rruni::>er of questions 'which can be 
asked. 

Dr. Fedoroff asked how the EPA ~t had l:::een de-velq:Jed. Dr. Hollander 
replied that the dooJrnent had been generated by EPA staff. Dr. Fed:Oroff asked 
Dr. Hollarrler if EPA has rl3:luested a groop of scientific experts to review the 
decurrent. Or. Hollander replied that EPA has not yet requested expert review on 
this document but wculd 00 so. Dr. Holla.rrler said she ho.r;:ed the working grcup 
would offer EPA its evaluation of the docuJrent. 

Dr. Fedoroff asked Why EPA was solicitin:; 1«)rking gI'Olp evaluation of the 
document. Dr. '!blin said EPA has agreed to abide by the NIH Guidelines; EPA 
is abidir¥.3' by that agreement in ccmin; to RAe for RAe advice arrl aid in draftil"r3 
EPA documents involving recanbinant DNA. 

Dr. Gottesrran nove:! that each rnenber the workin;;l groop srould resp:llu in:iivi-
dually to the EPA dOC\lIrenti a subgroup of the workin; group would write a 
draft dOCUItent concernin:J guidance for experiments involvirg field testirg 
of microorganisms. !he smaller group might lIse those portions of the EPA 
document which are useful. Dr. Arntzen secon:led the rocrtion. Dr. Scarrlalics 
asked the EPA representatives if they were confortable with sUdl a suggestion. 
'!hey replied that they were canfortable with sud'!. a process. By a vote af 
twelve in fa'vOr, none cppose::1, am no abstentions, the \\rOrking group accepted 
the rrotion. 

Dr. Gottesrmn then rroved to crljaurn. Dr. Fedoroff secorrled the rrotion, and it 
was una.n..i.m:::xlsly approved. Dr. McGarrity adjourned the meeting at 3: 15 p.m. 
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Respectively submitted, 

EI ~ Milewski, Ph.D. 
Rapporteur 
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